Résumé. 2014 On discute certaines propriétés de Abstract. 2014 The present paper discusses some properties of small, elongated particles suspended in a nematic or cholesteric phase, with low concentrations (typical volume fraction occupied by the particle f ~ 10-3). We find that in most cases the particle axis should be locked and parallel to the local nematic axis n(r). If such colloidal suspensions could be made successfully with magnetic grains, it should be possible to prepare « ferronematics » or « ferrocholesterics », where locally all particles are magnetized in one direction (colinear to n), and also « compensated » materials with no spontaneous magnetization. These three types of samples should all show remarkable distorsions and phase changes in low external fields H. Similar effects are expected under electric fields with colloidal suspensions of polar rod molecules such as helical polypeptides.
1. Introduction. - To observe magnetic effects in liquid crystals, we usually require rather large fields H (-104 Oe) because the anisotropic part of the diamagnetic susceptibility xa is small ( N 10-') [1] .
We could try and increase X. by introducing paramagnetic ions with an anisotropic g factor. For (Fig. 1) . Therefore, there will be a preferential direction for the magnetic moment of the grain in a nematic phase (1) . But We further restrict our attention to grains having an axis of cylindrical symmetry (labelled by a unit vector u). The grain shape may be a cigar (Fig. 2a) , a pancake (Fig. 2b) , a tapered cylinder (Fig. 2c) or a helical rod (e. g. a rigid polypeptide) with a definite sign of rotation (Fig. 2d) II.2. b n is tangential and perpendicular to Z. -We restrict ourselves to the case 0 = n/2 and 0 = 0.
For 0 = n/2, the parameters are described in figure 6a. (Fig. 11) . At all points r the director n(r) will be in the (xy) plane and we may define it through the angle 9 between n and the y axis. For z = 0, ç = n/2 ; for z -oo 9 --&#x3E; 0. [6] . Both walls are polished along the same direction (x) : near them, the director n must be colinear to x. We call z the direction normal to the walls (Fig. 13) (Fig. 19b) . If all the wall surface is swept by such loops, we arrive at a situation where the nematic alignment is uniform. But the magnetization is still in the wrong direction in a sheath of thickness j below each wall (Fig. 20) The mechanical periodicity corresponds to the half pitch n/qo, while the magnetic periodicity corresponds to the full pitch 2 n/qo. It must be emphasized that the conformation (III.27) is perfectly compatible with a strong translational brownian motion of the grains. When one grain moves around, its mechanical axis (and the moment p which is rigidly linked to it) follows adiabatically the local axis of molecular alignment n(r) : thus the inhomogeneous magnetization distribution (III.27) is unaffected.
It is not at all obvious, however, that the conformation (III.27) can be prepared by a simple experimental procedure : if we mixed the magnetic grains to the cholesteric in zero fields we would get at each point an equal number of grains pointing along + n or along -n, and M = 0. We shall return to this preparation problem later ; for the moment, we simply assume the existence of a ferrocholesteric sample, and study its response to a magnetic field H. We restrict our attention to the domain H H mech, i. e. to cooperative rotations.
The field H being taken in the x direction, we postulate that (1) the spiral axis stays along z ; (2) the director n stays in the xy plane.
(This excludes « conical structures [9] : we discuss those briefly in the appendix.) With these assumptions, the free energy density has the form :
The equilibrium conditions are The constant t/I 0 is fixed by the number of grains. In the same limit qoô « 1 we have also computed the magnetization curve (Fig. 22) The numerical conditions required to find (a) or ffl) are discussed in appendix B. In case (a) the final conformation is derived continuously from the high field ferronematic : thus it is ferrocholesteric. In case (,B), depending on the detailed conditions, the cholesteric phase is known to nucleate either through disclination loops [12] or through the growth of a wall which had remained as a metastable object in the high field phase [9] . The latter process is depicted on figure 26 . 
